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(54) METHOD OF DIVIDING WAFER AND MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
dividing a wafer and a method for manufacturing a 
semiconductor device in which chipping is prevented at 
dicing. 

SOLUTION: Along a dicing line arranged in lattice-like 
manner on a wafer 21 on which a semiconductor element is 
formed, a groove deeper than the thickness of a completed 
chip is formed from a semiconductor-element-formed 
surface side, and a holding sheet 26 is stuck on the 
semiconductor-element-formed surface 2V in the wafer, 
and the rear surface of the wafer is ground to the thickness RT^ 
of the completed chip while both a grinding wheel 28 and 
-the wafer are rotated; to divide the wafer into individual 
chips. Since the wafer is divided into individual chips by 
grinding the rear surface of the wafer, chipping at dicing is 
suppressed compared with conventional methods in which 
external force is applied for dividing, after dicing in a half 
cutting method, or cutting the sheet in full cutting method. 



1 









27 



I 

» f 



mis PAGE BLANK (uspro) 



■ r 



m)B^mfftf (J p) (12) & ^ it^ ^ ^ (A) (ii)#f^taK^ia§^ 

#1^2000-195826 
(P2000-195826A) 
(43)^11 B ¥J«12¥ 7 bub (2000. 7. 14) 



(sDinta.' msmn fi f-^-yim) 

HOIL 21/301 HOIL 21/78 Q 



% M««®»18 OL (^16H) 





!^S2000-25469( P2000-254e9) 


(71)fflKA 


000003078 




i|tlS¥9-197291<Di>fJ 






(22)fflmB 


^^9^7^238(1997.7.23) 




#jS/lim;tierlj$K«;ilW72#ffl 






(72)«l5g# 


Am 








»3l5;il!i;i|«frii#K/M^«^"ri#«l «t 
















mm m- 








W3s;iiii;ii(^rjj#K/Mfii«^tri#fl6 » 














(74)«aA 


100058479 








#a± ftfl: asf (^6«) 








- - mn\cm< 



(54) {s&mo^m ^3i-/\<o»ti:^mM^^mm.s<Dmt^m 



(57) [g*^;] 

<7)Kffi^gF#)fl> C: i: J; ■:. T x-/\Srl/f .</ r 
mitalX^Plthl^m^y^l^:^ -y hmX'iy- htX' 

mr^/ix-mmi. ^m.tmm<7)ijmizitLxi>'^iy 




!{2) 000-1 95826 (P2000-chk26 



ffl L . X - ^5: ^ rt^Sit I. IS k Sr 
1 1. C: k Ir^WSi: -f 1. X - Aco^j^ma. 

mimWa k tglB'> X -A k <7)W:*'5: 016? -^=5:*^ . 
fJL, '^x-A2rji^(55^-yrtc^Sttl.XSk5:mii 

fr^«l^^ -y rm-'^ (i . 2 9 O ;u mOTT-S) I. i 

k $r4rSk-tl> x-A(:oMil:/ra. 

[ ii^JS 3 ] liiiE««jf $ {±. BulM^c^-^ -J 'y<^ 
]f ? J; 0 t>ii'-^r< k 1 5 x<mggv>c: k S-l^k-rsif^ 
^ 1 i fcJJ 2 tcfsaw"^ X - A£7)^)-f J:^a. 

[a«iB4l ffiB5ffM?S5kB?ifB^x-Ak<30jai:& 
SrlSlfe^-^^:*^''^. HuE'^x-^NiOaffiSrBili^fiS;^'^ 
f-yT'c^ff^^-CSffi'JL, '>x-A|:ffl/rc7)^>yrt:d)- 

/i^KM-C. iiieSf"^W5S5 k luie'^ X- A k coi^Sr?: 0 
te^-tt^:*^'^. ■ii!E'>x-AC0Kffi5rHtn^B£B*«0^-y 
7"WJ*§ * fBfSy t, •^x-A?rfli'«rO^-y rkz^^-f 
h t c^T'Jbl. .1 k ^mk^SlM 1 7^23 V^-rtLA^ 

1 •ocoiiicie®o'>x-A(r)^f 

< k tV^-ftiA>l 0(?)«m'J)SCik?:!^k-ri.iS« 
:5 1 V%-fit*» 1 ooiitia©^?)'^ x-A(^5i-fJ* 

^B#cOf-yrcOJI § J: 0 1 m^^?:m-ri.Xgk , 
MIB'^ x-Ati3ttl.¥«*«i'<^?efi^ffl-t*-tt«tt'0 
i/-h*-<^^l>«»lil5«2:&!iOW§XSk, 

fjIBn? x-AtoSffi?: lulS^fiicB^O^ -y TcOif? ^ T-'W 
"^iJt, '>x-A$:ji'?£7)f--yrtc^^Si-ri>XSk2:fiil 

i k Sr^f® k -ri. X - Aco^ii]:^ra. 

[W*^?] BuiB'>x-AcoR®$:H?iB^B$<^^-y 

rcoff $ gffi'i L , X - A?rji-vco^ -y rt^^^-t 

SXSJi. 15ffiW5SSkmiB'^x-Ak(7)]^:^$:0S? 



-tt^*^^). H«fB'>x-AioSffiS:Bui^fiS;i^«^^-y^^ 
J?§dlT'gffJL. '^?x->'N^iI>!?i7)t-xr{;:^i-Si-t^i> 
I, C: k Sri^k -thmm 6 tHEftcO-^ x -aco 

fiE'^x-AcoKB&lylB^jSB^i^ 
-f -y r^OJIS * t'WfJ t , X -A^rfi'? Of - >y rtc^^ 
git l>XS{i, li)iB^5f'^W5K55r tuiB'!7 x -A{cffE t 
t:mx\ MiBJ3ffiiJffl5S5k1tiiB'>x--Akc7)M:/J5rls] 

Ie§ -lir^:*^ ^> , fiiB'> x -A(7)SDi?: H'iIB^I^b^^O^ -y 

mt. HtilB'^x-Atfc(-ti,^#»^co»;£ffi±t, 

ii*)S6:n>^ Bv^-m*- 1 ■ofio^twiB^^o^'x-Af?)^ 

1 0 ] wiM^c^y-i -'I'-^Ji^ Buifi'^x-A 

im^, 1 1 1 '^x-AcOi^lBt^f*^-? Srje^ 
tl.Xgk . 

^^■^ i/yt/^'f y{;»-5TmiB'>x-Ac7)±«fflffl!l*»*> 
^B^CO^ -y 7-^0)1$ i 0 i-«VnlS:m-ri>Xek , 

i^-bA-t^-&iSftgS«5:iA0#ttl.XSk . 
SffiiJfflKB k BfllB'^ X -A k <:OS:SrS: lUfe? ■t*-^:*^* ^> , 
ttflB'^' X - AioKffl* HtifB^B#^^^ -y 7°toW$ * rSf 
fJL. >>x-AS:1^0^-y7't^^irtl>XSk. 

ffl§ltS^±-t^Xgk ^ k Sr^k 

[ IM 12] X -AOi^Blc^*«? ^J^B^ 
tl.XSk . 

^»#*^*%M$tL^c'>x-AO:5''-f i^y-Zy^ yt 
v&-:)t. B?iB*2*»*'F-'0m®»^^>^Bt'^^'>'7° 
COJJ S J: 0 tSV^«5:?^«-rSXSk , 

mi^x-j^^zmimm^mfm±izi&^<^ 

gffiWiSS k filB'^ X -A k cmui •fr^*=^> . 

fit. •>x-AS:l/?c7)^'y7°CtJ)-irt&Xgk, 
^^MUv:#^'y7-^a5iEtt«tt'0-/-b*^^>4"MtT?l- 

H^tltit-tSlSk Srftii L . 

fiiE^BifCOf- 7 row? {i . 29 Ou m&.TX'hh 

k ^mk-rs**f*sscoMm:ra. 

m-m 1 3 ] BuiBS<7)aE$(±. md^f^i-yy 
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iOf--yri:0/f$*t'Bffi'JL, '>i->'N|rll'«rOf--y7"fc; 

m^^^^j:*^^. B?iE'>x->'N<0Sffll:1i)IE^B#«0-^- 
•y rcOlf § * T??? ffl L . X -VN^ii-? tOf - -y Tfc^^Sf 

1 1 jbs 1 4 v^-fn*> 1 -?o)ati»^^f!t^s<7)S 

^yh'tv^yht, H?iB'J-K7i'-A(7)>f y-^-- u 
-Fg5tBfflEf-yrcO#>N"-y Ki:S:7'f •^;K>t 

Sg^f «fL. l?iBU-KfcBirfEf-yr<0:S-A-.x >'fe Jr"? 
tiB©<0^f*SIBoSSit:^ffi. 

[fi^ii 1 8 ] mmn.hti.^'i- 7 MBtt«tt«o 

rco±mmb v-\'bnrsi>zi&^T-mf^^'tx 'j 
-m-mnmthxmmzmi. miWtT—r 

{i, mlB'>x-A<;)SB<;)gffjimTm-r-2.i/U 
1 -p<o:a{cfBi8<')^*Slil<7)S!Bt:^ffi. 

[00 0 1] 

mif^wmw<^mtijmmt^i><7>x\ ittc. •> 
)f -ft^ X ->' ^o:*cP@'^l:B# cot* i. . 

[0002] 

Igfc. '>x-A±tCjgB!t?fl^^ft«i^$:ffl'?0^ 

•y rti-tM^"-^ L , 9mmzm±tixmb^z±m-^ 



ms^'\^^m-'kjm.t.Kx\^i>. sw-ftL 

>^ci'hfflfl(ci*±-ri>^ci6(3. '>xWN$rfl^<0-f--y7-t 

«Bf^srti.<?5ic5fei-5-r. '>x-Aco/'?:?-yj^^ffi 

L, i<r>m^\^y^\.x'm%nLx\.^h. mfm^z 
ftftJto. \yvxYm-kmst^zb^i.-iX<sm.vx 

v^Tv^i,. ±iBy^i^yi7-igtc«i, -^x-vN^ftfi 
<0'>x->'NCOlf $<7) 1 /2 iT-y-f J^y^•■i>t^±'>x- 
y N 3 0 mSaS I. ^« * T:5^ ^ 5^ V S: P A- 7 

* -y hm. ^^-j^mm^zmmi^- h ^mmi- 
xmmiz:$^A =^yy-t^^\-y:^ <y hm. ffi^ttoi^- 

hi&2 0~3 0/iingS^ffl)'5a;^/^. '^x-Aff^T 
Srfl]a)i-r'S7;l';<?7ha^*^'fflv^tftl.. ±fBA-7;»& 

•y h ftid . mi^m^^-m t $ n . x n^^o^i-^ 

ai^x->'N$-*|i:ttc?)J>S7-f;UA«fcfi(E^. o— 7 
-^X'f\-:hi:Mtx^With. i^-hizmmt:^^ 

Ui, 7—rmUza-y-^(r)mX'^Y:fj^Ml^Wl-t 

hiXX V t" -y T -y 7°-- F/HC J; >— hSffiSr 
?ll^±(f . h^SilLTf-yT^Ht::^- K/W- 

^E^gSli^li:, S{Cft*>±{fTf--yr^y-h 
*>f>?l#iSf^. ^H'MSa^c^-yrti. 3^«yhtDfli' 
^i.s>y-;wt^-yr«ffi^®i«L. ^}-Yyv-i.<Dr 
AyvYiiZ-^-^yvLfz^k. v-^^^cyT-'-f 

T -y r<7)#y N° -y K t U - h' 7 l^-AO-f y-f- 'j - K 

•vrffiT-i '7yY^\ffr7'^yv-}j^bLx\i^ r^yy 
3y«o^tstr?ijffltTv'>yh-t'i.:^ffiv SlI/'^x-a 

[00 03 ] 01 lt£\^Lm23\,iiiX^fX.. iL&Lfz 

im^mm^£m\.z-o\.^xmmi>t:imh<r>x\ mn 

tt'^x->'N(7)«B«»f—rS:IfiO#(tl.l8. 018 

mr-r^mmiM. 02 o ( a > , ( b ) w-^x- 

>- y i/Iig. 02 2 Ji^^^ t ;^v;f - -y 7'^ e -y ^7 7 7 

7^sxs. &i;f02 3{i;5^'f;KyT-f y^^'iS^-eii 

[00 04] 01 7^V^L023tfcV>T, l{i:#a<?) 
*«f*#i^*WSii/i'>x-A, 1 ' \t)-^9-yi^^ 
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SJiSffiBffl'JfflO^^'y^-f— 6 {iff 

[0005] t-f. HlTt^^iot. '^x-AlCO 
gffl^;K-7;?.^-v-y^'T-7>2±tC|llgL, ftSOtt 

ifi9#{t'&. mz. Histc^-fi^t, ±iBftaf— 

ai/lfe-t'?). -e«f^. 01 9tc^f «^-r- 

yN-:5'->'?g)S;®l ' *^'^«aT-r3 5:iMtl., 
IC, 020 (a) lt^1-<J:-5=Jt7 7 7MJ>-^'"82r7x 
-AOll^ffli/- h 9 LT X- h 9^3fi;?^^lll^: 
i:'c^i2rKitL;t*t^t\ 02 0 (b) t7F-np<7 
7 -y V y y^8<7)|iP|^<?)>— I- 9±tf-'/7''l $:ia« 

'yY\)yys^fM^y'/m<r)'f^'y9'f--f]\>'i ot 

lagL. r^£/y/ffl7>-Fl lT•/^i^V^(7;^ 
#,^) , i^tc, 02 2 tS-Ti a icx- h 9<7)TM^(^ 
tr.y;^7'>y7---F;H 3$ri^-h9$rMa$-tTf--y 

r 1 2owcaT-r±*tffE-t^; fcicj; nm^<D 

^77-1 2$r>'-b9*-^>§iML, 02 3435^1-* 

y^yi-'yT^y'/mm^mt:m\'^x'7'yyhth, 

0^L^\<>*^''J-H7^-Acr)^ y^-U-HSKi: 
f-v7'12<7)^>"?-yHfc^rV'(-V^>T-fy/t. fflU 

[0006] Lt^ L^jit^h . ±fStfOi; 0 ^r-^xWNC^^i- 
fJSraRt^^*^S«|?^^rft-C(i. TIE ( a) ~ 

( c ) [z5p.-tXots:^WfSih, 

[00071 ( a ) mmmm'.z^ :t.-j^i3-wi^^^. 

JS*«ffiT^5Jti6. 3itt<?)J;a(::'!7x-A2rS< tfc 
a. -^x-Am^^^jlitTS^wjifta^rM-t^rS-Cli 
ffia-t'S.«l**^'«<=^'i>. -^x-yNAMOO// 



mCOff^t'Jil. 6Kgf/mm2 gJS^T'Kx^>iX 
hifi. m^i!f^2 00jJLml,Z^j:htO. 4Kgf/mm 
2 fc l/4t4T'ffiT-t?.. 

[00083 {h) j-^^-yi^&m'^umtr^i^yy 
^i7)^3,-mmb txz^(r>'y-vimm-rtf': 

[0009] ( c ) ^^-f z^y^i^fT-ytz^. -^x-A 
C05ffi»^ >y t: V/3&»':^& < >) . f - >y rmm^ 

G:Test E 1 e me n t G r o u p tlH"!) ) 
f - -y T-rt tEa LX^^fatiK -mWMMiUhfzMzf^ 
i^y-fy^yl.i<zWM.^fihi.okzti:'^fz. JS»<Oji 

Xa^. ^r>(-^^>K7'V-K$rfflV^T^^^i^>'/5rff 

|.«m-J)l>. i^o;'::*^, ^-<;/y/7-^y±t^TEG 

toc. 7 -y ^mif^-fh t miirm.(r)&Tim ^ 

[00 10] 

ffl^^aifi^t'^x-A^illJtl^-tl'-'i: V^0 P^IH*^?)-:' 
ti, ttz. y^■:^'-yJgJi!cffl«ftat^x-''^c7)^S^^0fc 

y /Srff -> 7t Jl^, X -yNWKMII<^^ >y t°y /^J;^ 
§<^r'3, ^■yrc0Kt»T{E:'3<7)ffiT^JS<i:V^^TO^ 

[0011] iO%B3{i±ISOct 9=5r»ffitcig^T'5:$ 
[ 0 0 1 2 ] ^/c, i«2%BHOfl!jcOgW(i, SJSigt 

[0013] z(7^%m<^^<-zfiL(^mii. -^x-Acoii 
mm<n^ -y t•y^•^/J^§ < X'^ s ■f-yr<Dtmmti<7)& 

T ^ WJ t' ^ I) x - A^7)3i-fl:&^l^*«f4^Soi! 

[00 141 

[ilS2r»^-r'5>''c4^<7)¥S] ;'7)^Bj5coi«*iiHcie 
«Lt'>x->N<7)^Waiis ^^#:SWm$n/v: 
'^x-A(7):5'M vy/7'f yiCfp'-^'T, ffifi2¥«#:*^ 
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m^mmihxnt. mwm^^ t m id'^ x - a t 

(nm^^m^^-t^±^^. Htfie'^'x-AOSHJrmtB^ 

2 9 0/imJMTT'J)i.^fc2:#Si:ti:v^|,. 
[00 16]ii*«3tS-rj:d{c, »««14/Ctt2 

t::iB«O':7x-AC0:M-Si):^at3fcv^T , Bina?soa!§ 

C00 17]il*«4tSrrj:3t. IS«3aiBS3V^ 

-rti*^ 1 -:><7)mi,zim<n'y x -A<7):j^«'j:fe-S{ci5\,'.T . 

Biiiegf H WiS5 1 HOIB X - A t o j^:^- 2: mis $ -ti:^:*^' 
MIB'^x-Ac^SEffiSrtirt^^i^W-^-.yrojf^i; 
T'SfB'JL. '>x-A^ffl/?cOf-vTt^^-ri.XS{i, 
ffEgf'^ Wffi^Sr X - Afcff JEE I tzmx\ Mis 
gfflMffi^i: Birie'^ X -Ah cOi^;^?: mm^^j:ti< h . 
fil£'?.x-A(^SHS:Mi^B£i#<0f-.7 7"<^ff § tTW. 
~^|J L . X - A Hz? <y r t l> t C0TJ> I. i 

■ftit^ 1 ■oco:iStfE«S<7).>x-Aco^i-SiJ*Slcfcut > 

[0019] St, z(rm^<m^b (ciemt^^c'^x 
-AO:}^fiJ^raJi, i|i?lf**^*<jgfig$ti^'>x-A(7) 

BgE'>x-/Mcfc{tl,^a»fl£^?c7)?BfiKffl±{Ctt« 

X - ACOSffi^frla^B^CO-f - -y 7'C7)Jf $ ^ T'WS'J 

L, '>x-A^fi/?<7)^-y7'tC:«-^I.XSi:$rft<tt 

[0020] if««7 tc^-r J: d tc. w^6 tiasso 

f-yrtc:^)-|l1-|.IiS{4. iSfH'WBSCfcMe'^'x-At 

OS:^r?ril]lE$-fr^A^'^. fifWx-Ai^gffiJrHliffi^ 



[0021] mm.^ fcS^-r i d t;:, a^fl 7 CIESS<o 
x->'\i:ioM:fr?riiife$-tt^*<4>, B!ne'>x-AC7)KH 

« c7)f - -y rii^W'S xe{± , luiegra ijfflss 2:i?ie'> 
X -Alcff BE Lfc«s t\ ffiagf Hijffliss Huia'> x - 

^«B*<^^-yr<:0J¥§i;-C?5ffi'Jt. •^xWNSrffl/rco 
[0022] 11^119 tiS^-TJ; a if*a67!)S8v^ 

-rfiA> 1 oo«{^fe«^o'>x-A<7)^|lJ:^^^fcv^T . 

MB':' x - AjcfcJt I. ^^f**^ ^0}^^ffi±lctt«ttO 

5/-hA>^.>S:-S.ffi^aiff^li!iO#(tl>XSii:. fflE'^x 

[0023] ff5l<iii otc^-ti 9 if*JS9tciB« 

[0024] L<rmmmm. 1 1 \^imL-tc=mm. 
wm^-nmt. '>x-Aco±«Bt^3i!fjc?g^srm 

t'S.xgt, v'y:?''^-f ytcfa-7TBuiB'>x-yN« 
±^ffi»'^^iSB#<7)f--yr(0J¥$ J; D t.-^vv/i$:ifgfS: 
-r^xSfc, ffiB'>x-Atcfc(tl.^f<5^i"'0jgj!Kffi 

i:. WHW5S5fcfnB'>x-yNi:<7)M:^rSrlH]e$Hi->2r*^' 
MiB':'x-yNcoaffi2rBuiE^fig^O^-yTOJIS4 
T'l3ffi'Jts '>x-A$-i|/?<7)f-yrt^JttSISt. 

SI|gtc|*ih-tl.Xgti&^<i1-|.it2r!»Si:LtV^ •. 
I.. 

[ 0 0 2 5 ] 4)/i, C<7)%BHiOiii*]Sl 2{CfBi5Uc^ 

A»^^)tB#(7)^-y7-«0/l§ J; 0 tSvv«5r5^fiK-r^Xg 
Me'>x-AtcfcttS^f*c«^«0»j))cffi±Ctt« 

ttio^-b*>4>^^«i^«^ft!iO#(ti.xst, mm 

ffl5S5i:friB'^x-Afc<r)P:^?rll|!iS$-t^r*«o, MB 

^7 X -Ac7)^5-fjie^B§(7)f - -y rc7)Ji$ 4 T9r^iJ 

'?x-A^l/ir<7)^-yrt^8|-r^Xgfc. tii-Mt 
it=S-^ >yr $:MBfi;«tt<Ov- h fi>t^mn.hx^^^ 

Sih-t-sxgfc&ftfiiL. Hufa^fi^i^^^^-yroii$ 

(i. 2 9 0/zmIilTT'i!^S^i;Sr^#iafcLTV^I.. 
[0026] iS^JSl 3{C:^-rJ;9t. if*3ll l*!t 
lii 2tciB«o^fit|ia<oS5t^rfttcfcv^T. MBS 
$ {i , Ma^^^of - V rcom^ i o t iJ'-^r < 1 1 
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[0 0 27] ii«iMi4c*-r<):3c. if^jai mm 

s-t^*^''^), B^ria•>x-^^c7)Kffi$rfria^B§^7)f-.y7° 
(Off $ ^terffl b . X wN$<i>? co^ >y ric^^-ri. 

5r*5'^>. HUia'>x-^N(OKfflSrB5i^BS;B#iOf--yT(7)ff 
[0028] IMSl 5(l^f 11^:^1 i;^^ 

[00 2 9] 6tcS^-tJ:d(c. If«35l 171)^ 

1 5 V 1 o(^3afciE«cO*»#:iS«<Ol9i^ra(c 

[0030] ff^^l 7lC^tJ;ot. IJHjS 
ht^h I'M t :t f - -y U - H S: S« 

[003 1]itiRiM18(c^-fJ:dt, fl^llJ^S 

[00 32] n^JSl. 2S.U^6<7)j;-5=5:'>x->'N<7)^ 
fWat::J;ii{f. n'x->'NC0«^lS®»»4>^«f^ 

[ 0 0 3 3 ] t/c, ||jt<3a3tCiatSL^^J; die, 
$ i%'m<r)^ -y TcOW $ i 0 i)^-^:< i: t> 5 ;« m^< 

i: W^iJRim etc J: o T ffM § ft/iSf ® E t 1. % 



[00 34] ilS^4&t/f8Ciet!cUCct ate. -^x- 
A^ffl^co^-yrt35-M1-'&li. WiWffi5S:':7i-yN 
liffEL/S*t«t\ Sf«Wffi5i:'>x-Ai:£7)i^*-?rll] 

StWS'J-tWf, '!7x-A$:ffl^Of-7rt^^gf-tl>X 

[0035] »^5 fclEigt/S J: 3 1 . ffi^gSSt t 
X\t. tt««##T-7\ Vv^'X, ®«A-7F, fffi 

[0036] if*3i7 ^^0(i8Cia«L7t J: 9 

^ :L-)\^m^<n^-/r\z%m-h'tn^^z^ f--yrif 
[0 0 37] i*iR3B9tieieucJ:dic, r^x-^tcfc 

V)h^'mi-<nmMk}iZ'^mWy-yt-t>ts:h'^ 

7-f;l'A2r:n-fi$-»i-Tt)^v\ 
[0038] mm. 1 0 t^Kti d fii^<7)7'f ;i/A 
tLTti, >>x-Atcfc(tS^*«^^7)jeB£ffl±f-Je 

[0039] if^^l \mf\ 20j:3=Sr^»ft^a'7) 

^ fflxrcT)^ ^yr%\z'mm.\^x^ym^z^^-^:m 

$:ffl^C0f--y7"t=ii-M-tl.<73{i, ifffJtCctoTff 3 . i 
oT. '>x-A0SliS:SWi|tTS?Jf:^l:L/c«P.-C'c7)J» 

'y-v\t-wim^<^x'mm(r>mkt^m(r^ 

'f'yr^z'jiWth<ryc. '>x-A<7)»Hfi!ltz^-tl>-^ 

[0040] 1 3 (ciaa t/Sct ^ m<^B.^ ^ 

^B^Of- •/ TiO/f $ i 0 iii'^^ < 1 1 5 A mai< -TfL 

tf, ^x.~^\(Dmm'kmimmmLxm^n^-yy<iz 
mthw., i^y/^zii-yxnm^iifzmmt^ 
wiMM^i'ZX'yxm^^tifzmsmtti'^^h^^^i'Z 

[004 1 ] m^m 1 4 tciaiitfc i o ic. x;w-7 ^ 

- ¥Wmt fzli^ 'J -7°7 -f - KSif Jfc j; . -^x- 

j\^m'^<^i-'yri'Zi^w.-t&bmmz. ^-yrm^ 
[0042] ii«3a 1 5 tiaat^>: J: ^ t^. 
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[0043] m$m 1 Bizimuzi. 5 iz. ^m^izn 

±timai. a^Offiii/N'-y ir-i;^-b7 5 'vi'^^-y 
^-'JizM±lXij^<. fS^JSl 7iZMmU.:Xoiz 
LOC(Lead On C h i p ) A*.y ^r-j/lcftii 

[0044] m-^m 1 stieigLf^j: o ^-yr^oi 

[004 5] 

it, i c7)i^B^coii 1 commmmizmi ^ x -v-n*?)^^!!] 

^Jg^-tSIg, H2 ( a ) , ( b ) {i'^x wMc^ffl 

«iiT-ri&SA0Wti.xs. Hsti-^x-ASffliDigf 

t/H 6 {i{'l-ilSI{cS±-ri) IS^ -en-f iTJS LT 2. . 
[0046] lll^V>LEl6tfcV^T, 21{i#ac0^ 
^#:«^^-i)^m$ix>t'^xW\, 2 1" {i-'N-rJ'-yjg* 
ffi (':7x-A2 IWi^ffl) . 2 2liy'f 
t?aoTJ^^$ix/:;«. 2 3 ti^M 'yV^m^ -v i'T 
-ZflV. 2 4{±y^>'y/ffly^-h\ 2 5{±77-yh 

'J y/, 2 6(iA-^-ym5gco«ffi«^x-7- ( 

s\mmmmm^. 2 9\i'm'Tfmm^'yr. 30 

7 y H (^-y H ) . 3 2(i^m'tt^-^ h^coy-f jI? y 
T -f y/ffl««^J, 3 3i±fflIiA--y ^-v'tfc{±-lr 7 5 
v^'A--yjr-i; (3rm||) , 3 4«'J-H7lx— A, R 

[ 0 0 4 7 ] 5fe-f . II 1 fc^-f *D< , ^mco^m'F 

mfiSi^tii-z^ :l-J^2 1 5:A-^'-yj^fi£SiJS:±Ct 
T , /-f i^yj/gS^O^^ -y :J'f—7";l' 2 3 {CA'df a- 

H 2 4 ^ffi«cO|Iiei!t-C'llHK$-fr. tM'J/kSr 
^^t^A^'^.Fjr^coal$*T'«2 2$^^a]02=tf. C:<^^2 
2<?)a!$«, ^«f<Of--y rcOffS J: 0 ti!'-'fc< fc 1 5 

[0048] mz. 112 (a) tC^-rJ:a^7 7-y h'J 

y/2 ^-k^mmcT-r^ etasottJtTCKo-r-T- 

2 6(7)?tfi;^^ltS:l^*L/i^^©T\ 02 (b) tij^ti 

3 icfjlS-tli 2 2 SrJgfiK LTt-^ x-A 2 1 OA':? -y 
J^^M2 1 ' Sr-f-T2 6O®«fSiJi!ltflA0#ttT@^ 

[0049] ^<n\k. 03tcS^-r<}: dtCs ±IB77 7 h 



'J yi/2 5 i:^fflfi^Sf—r2 6 fcf^^S^lTt'^x- 

27 bmmmwa2sm^^^. ra2 8$:^T$-fr 
^A>'f>'>x-A2 icoKffirffli). -«tcc:<?5srsy:^a 
jj>f y7^-KJ9ffi'JtWix6t)<0Tfe-l.*«, SiJc^^rS 
i: tTx;l/-7 -f - Ym\ttz\i9 U -r7 ^ - KJSFffl 

fcofjfn. '>x-A2 1 tmE2&im.^^^j:ti^m 

lC^t-|>^TfJ-i.i:. •>x-A2 I«±ffl^c7)f-'yr2 9 

•vr2 9\.z^mixtzmmmmmi:mt. ^^^r< 
yy-fi.zi.-^xm^-^fitzmtmmmMm^zii'oxm 

^^iu-zmtt^-^hhmz^y bry:/*i^^tTi>, 

mmthm^mM^'^tni. i.^±%ts:^'v'^yym 

tX'thtiK ic0WfJRy'WS»{±'>x-A2 lOlIS 
^^>^B$Of- 7 7- 2 9 cOJl§^£>StCje t T ^^tWf 

[0 0 501 ll4{C5K-t<l;-5t, '7X-A2 1C7) 

'm^mmtxm\ $ iiJtffl^ 77-29 mmm 
^^fix\^hy=7'/V^)y'/2 5t:y^ Tf^yr^ y-m 
atiaSL, CKJDrT-f .If yT>y^^^ac7)t 7 777* 
--K;U3 0^fflV^T«ffl^SMT-7"2 eMLtC^-;?- 

yjgfig;H2 2(cT:^rtfE:»]SrJnil.. ^ittJ:-:.T. f 
.y^'77-7-x:-K;U30li, f- 7*2 6-€r»ji-ri.wfe- - 
^<f-7r2 9<7)A-:^-yjgjgH$rffflELs f-77'2 9 
A^T-r 2 6 ^^i^llMStl-i. . ±12^7 ^ 7 yr-- F 
;U30(±. $felSffl*^f5*»'0. 3 5nimJjLt.T'$)iXtf 1 
8N<0^)*5j§*»-:>-Ct ( 1 5mmX 1 5mm^7 7'C7)J® 

^) . f-7 7-2 94>tc?^^$it/::r;W5iEmift^''^- 

t i:^^3^mitmnzx mmix' 

J:-5T. f-7 7*2 9e9±^ffi»'?>^ffiftSf— 

r2 6^:n-trt'7i7r77--K/P3 0 (^mi^cof 
y ) Tif i§w Lxh. ^^mm^'kmmitthz t 

J; "5 f 7 :7 r 7 7*:::- ¥)U3 0 i}<T-T2 6 i&SSI. CI 
[005 1 ] =Srfe. f-77-2 9SrT 

-r 2 6 *> ^>|i]i?i-r 4 sgti , f - 7 r 2 9 ^ff UTtf i. ^ 
!S.t^j:nx\^htfi. WL±ifxmmtixoi,zm^Lx 

[ 0 0 5 2 ] r-7-2 6*^'^SiJ?i$a/i^7 7-2 9{i, 
y-f Tf^yf A yy^mcoa u-yht mttih 
«ffi^L. 05{i^^-rJ:'5t'J-K7P-Ac?)T^7y 
H3HCV'>yM-.&. Z<7)W,. V-VyU-A(r>7^ 
7 y H 3 1 C1^J6««S^O^«tt'<-X h 3 2 SrM 

^txis^. ^<7)±i,z^yr2 9i:y^^^yTAy'/t 

h. ^-yUziycr,^^BimmiX-7^yhlfz'0 . ^ 

:L-)^(r>-wmz'^wmmMm\.. ^mi^^^x-^-^ 
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[0 0 5 3] r7>f-1r^>'T^y/2:ffoT'^>y 

7'2 9 cOrg-ZN- -y K t U - K 7 1'-A 3 4 (?)-f yt- U - 

Fgs t ^ -f y ^" V -f •'r 3 5 "cmmwwgi^-t ^ . 

A 3 4 y y - YU'kmm^ \- ^r- i/ 3 3 . 1 7t 
{i-fe 7 S A- -y iylzii± L , U - K 7 * - 5 y / 

100 54 3 07 (a) , (b) {±^nm, "^xWN 

^ L . 7;P;!? -y hl,zX'>xr-( v-y / LTt^OSffiOfflill 
<Oj£:^llt'J>^. E!^fs-r&^<. :5'M>-y:5'"g?t^i:cO 
f - 'v f y tt V ^ I) , ( b ) HJi: C c/mm(D^W\ 

tib^Tv-v-r^Sr-WIIfffl-CS)'), f--/ty;/<i:fetefc 

[00553 msii. iOiSBBco|g2cojQitfOmil^« 

T\ LOG (Lead On C h i p ) ^^"■y ^^-v-'t 
JSfflt?tt^7)-r3^|,„ LOCy^••y^^-J/■co^i^Wi. H 
4 iz^s Uz\^-yi'T -y rxgom, »:cO J; 9 =5rlg 
ih-f-i), i-fs ^>yr2 9±t^g«r-r3 6&:fr«$ 
itTU-H3 7<0-Jig5rg^«tS. ^<0^k. V'f^^y 



T -f y^^^ff oTf- V 7*2 90«-A*7 H i: U - K 3 7 i: 

^^J^yr-f y^/v^^ 3 5 ttggE-ri., -etr, 

•y ^-y 3 3 1 /cti-b 7 5 -y -y ^-i/tcMik-TI. ^ 

[00 561 ;C0^, ^-yr2 9±t>'U3yJi*5»lfe 

•fht. U - H 3 7 C0jg*-^V ^ t'yT y :7'BtC0<t 
Stc J: 0 , y 3 ymi)H -y 7*2 9affiO«MM5:« 

[0057] ±iBc^J; d5:'>x->'N<7)^l'J:frffi&l/^ 

w-^mmmmizxini. te ( i ) ~ ( 6 ) tc^-r 

[00583 ( 1 ) X -^'NtOliif-fkB^cT)'^ x-A^a 

[00 5 93 T^ifi, i:fi*<6-f yf-£0'>x-yN$-<i 
-i? cT)-^ >y ri,z^w\ ifzm^coi- -y 7°Ji ( mcr>m^ t »k 

parts par m i 1 1 i o n ) fciOM^^St 

[00603 
[ai] 





450 


350 


290 


200 


100 


^ 3li (ppm) 


180 


250 


600 


1000 


5000 


(ppm) 


20 


20 


0 


0 


0 



[00 6 1 3 ^1 i^z^-m< - ^miii- 'yy'mm<^j: 

Wm<-t?>^iziimt:m<th^tii^X'^ h(DX\ 
»<7)TtiS#-t I) X -J\mi}W<''j:h -I t tftl. hco 
Xhh. E@*^"6'f y^CO'^x-ZNCO^-^Wi, "^x- 
y^<7))f §{±51^6 0 0—6 5 0/imT'fcS. tK^fiO-J^giJ 

^^mfmmf&x\i .mm 1 00 p. mcom^ of - -y 

nm^Lii'itthh. n^xWN^r^i/jlOO^umcT) 
WStcgfiJ&V'^^fSU. 01 75rV^L01 9tc^L3tiOi 
aSrff^. ^ixtMt. CliO^BBO^ffiT'ti, 10 0// 
mcOvS^^FML^cf* (^criT«i5 0 0-5 5 0;/mcO 

x-fsiim^^tLX^-^h) . mmsa/mmLxm^(n 

f -y 7-t^8'j1-|> cof 15a**%< =5:1. . 
[00 6 23 ( 2) i5jI^(7)b77'';L'*^''>x-yxOP@ 
(c:E*r$ti^V\ 7y-yhUy^'25l,zKm\t<r>i^-h 

rw-tm< i , hh\^\tn tpgT't wffi^^c 

i I, X -ACOS: 0 Of^»?:S(tl. i t ^: < S^rtffiil 



<D^a^-j^mmmimx'^^. itnzx*)Tm2<DX 
fit. '^x-^N^asiJs^yf- 

t\ f- yroJi?* 1 0 OMm(Cik±if^m'^<Dh<DX' 



[00633 
[«23 











50000 


50 




1 


2 



[0 064 3 ic7)^2(7)T-^*^^>BH^>*^^rJ;d{:. Cl 

mmii^y ji-.>^<rKknmtiz^m'h *) . ^wm^ 
fLl.'>x-Ai7)i 2-f yf-^fL 4:it{ii 6-^ yf-'fb'^co 

[0 06 5 3 (3)^iB«aT-r^-t!tL*HS6fflt=Sr 

t^Ttis^, »o:^ffi{cJtUTffmfcJDia?-6 0%S 

[0066 3 (4) 7)l^:^-yh1}^(^^^. i^-htX' 
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fp<7)^'yrff)mHiJ^-fhtiif). HRWC=8 0~1 2 0 

m m/ s e c X'hlti^. ^(^^^^(DljmX'ii 2 0 0mm 

t- H co^±.tfimti. 1 0 %m&coMJ.n<r>iSMii''®ti 
[0067] ( 5 ) '>x-A^^^|ij-r§7'c46t. =y 

wsx'wmLX'itmti>t:»>. ■^^'y\^yy<r)±^^ 
mi\^mi^m^(r)-}5mxu 520MPat-Si-57ti>co 

t!)^ 6 0 0MPa^T'rfi]±-ri.. 

{ 0 0 6 8 ] 09 m:<r)-Hmk:i<r)mrrm<zi. 

hm^m'^f^i^mLx^^Lxn'o . ^m.^ (2 

OOMPa— lOOOMPa) tCfe{t'6f-v 

4^51$ (%) S-^tT*-^!.. ic^S9*»A>BB'5*»^rJ;5 

J;l.fiit(f5lJScO¥i^fflJi$«?5 2 0MPaTS)'), ClOll 
BHo^rStc J: Sfittfr^gO^J^til^J 6 0 0 M P a ffc 

[ 0 0 6 9 J ( 6 ) •^3i-/\^:^mtht:ih^Z. =y 
yyi'- Ytx-mMi-jH^t^^ji^^tzisb. i^y-/f 
V- Y(r>mM.i:i&WiX't , y-i i/yyrfv- Y<m-^^ 

i^-kM.l^Ltd^\Z\,i..-'mi. 0 0 0 0-2 0 00-07 

'f y ( 6-^ y^'>x-A(5o*i-&) «7)^#T'$)i)*^ :L<r> 
'm,<r)-n^x:\t^ 0 0 0 0 7 y'AHz.-ixm^^mi 

[0070] 01 0 (a)~(e) M^K^K^ Z<D^ 

7V-Mz^^yvthxmm!f!^Lx\^i, t-f. 

T X N 2 1 5: ffl C7)^ ■/ T 2 9 il*»|-t 

;i/2 7*^^>K'9HL., 110 (a.) \,z^^-ti.o\,zi-"/r 
2 90tr7^'Tvr^ff^. -ICT)^. f-'yr2 9S:T^r 

2 6*^t,|ilglL, aU"xb3 8T'KH5r®«-f2.. CltO 
31/7h3 8{i^7rKiE^WS:iN-LTfcO. 01 0 
( b ) {C^'tin< . TlS]#c^©«^*^'±l^# i 3 
IC18 0* mbfh. :iffiimX\ f-7 7-S*§tt?gL 
ISffi^fflV^T. mo (c) \,Z^-t^o^Zf,\\(r>-=iV-/Y 
39>,zm-hmth. ^mcJ:-5T. ^•yT2 9<?5^S*5 
WMLXiMm U'^^-ymm^) *^±f^#i:^l.. 
010 (d) fci^-f J;3tcx'f;?.'<.>-t4 0 2:ffl 



XV4 iS-^^fUt, 010 (e ) tC^-tJ;3tC±ffi3W' 
•y h3 9t'«j^UTV^I,f->77*2 9^±iEU-F7l'- 
ix3 4cor^7yH3 l±tc»i&§-»i:t:^^-f ;KyT^>' 

[00711011 (a)~(c) M^tl^fl. 

\^xmm-hfz^<r>h<r)X\ %m^ixfzi- -y ri V - H 
yu-AiiZ-^^yh-flxmimd^bX^^h. tt. 

mi<^ms&emmbmmiz. 0l^:v^u03t*L3tx 

mi,z-m'>x^x-.>-s2 i?:ji'<?<7)f-.yr2 9{c5)-sii-r 

T V^|, 7 7 >y h 'J >'^'' 2 5 SrSffi'l^SW^^ >y -r-T" 
;U2 7*>^>|X'5i'hL. =S-f--y 7-2 92:01 1 (a)t^ 
-t J; 0 1,zmm^mf—r4 2 ('7 7 -y V^4 3 ?:5g 

OWtitf— 7-^ffil35S0#tl.. C:titcJ;-:.-C. f--y 
7*2 90«S*«K«£LT±«ffi*«±I«iJ#t^r^. mz, 
mil (b) {c:^i^-tJ;a(CT'f7,'<y-9-4 0$-fflv^T'J 
-1<-71/-A3 4(7)r^ 7>K3 ltaIStt'<.-X h 4 

l^:m^th. fco'ik. mil (c) {Zm-rXoiZii-y 

^^Tyr--\^)Vim\ ^tiWk t mrn^j: \:-j^r^yr. 
■ftsihh. ^wsmn—rA2muzy-^^t-t,n-9-y 
m^^zw.-h-i:%th:Lt^z)^->x. ^-y'r29(r)n^ 

^■y7'2 9 ^^Wmn—-rA 2 
ii^hmmh. fLT, al^^v}-4 4X'\i'y97-yrl 
fz^ 'y 7* 2 9 ^±ie^mtt'<-:^ VAl^mmLfz')- 
H 7 l^-A 3 4 or ^ 7 y K 3 1 -i^T 

>'T'fyi?''t-&. - - - - 

[OO72]012 (a)~(c) \,t^fl^fl. Z<r)% 
V^TSiBB-t5:t<«^«0t><7)t\ ^5-Sij$iX3t-^-y rSr 'J- F 

mz&.-oX'O 3.-J^2 1 2:iB^i7)f--y7-2 9tC:J)-ffl-f 

I., ixt. m\^tifzm'i<M-^yr2 9tmism.'^ti 

X\.^hyy'yY-Vyy2 5^W^mU<7)^^'y^7—y 
)U27PhM'09i-t. #^-yr2 9S-7K-7:^f-vy^' 
T-7';U4 5tCi^U#;cl., diXlCt-^T, f--yr2 9 
C0«KA^'RlsL-C±«®*ai«]l=i:^l>. <?:t^, 012 
(b) i,z^.tJ:olzr^x^y^4 0im^^X'J-Yy 
V-h. 3 4 OT-f 7 y H 3 1 Y4 1-^m 

m-h. ^(TAk. 01 2 (c) fc:S^-rJ:-3»c^-y7-29 
SrrK-^Xf-A'-yrJ'T— 7';l'4 5*»ibf-y ^'r-y7^ 
I), -etr. ±iaf'y^'7-yrt/::f--y7"2 9Sr±feU 
-K7^-A34<or-f 7yK3 l±lc:#i!l$-1i:Ty-f 

[0073] J:oT, ±i2m5<7)^«om%T'^, 3^^ 
±tf ■ t y 2: ffl V ^ I) C i: ^: < ^ y 7° 2 9 e -y ^ T -y 7**^' 

[OO74]013 (a)-(e) M^K^fl, 

Bjom 6 <r>mmmmi>z^i^mp^Mcmmi]miZ'o 
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iXt::, ii-»l$tT./di^0^7r2 9*5Jg«®«^n 

;l/2 7*^fi>lSt'95't-U, 01 3 (a) 

h 3 8 ^fflV ^T^^ ••/ 7°2 9 <7)b- -y :? T -y 0 . f 

>y^'T>yr{±. ^-/r2 9^T:^r*»^>t^-y:?'7'<y7•-- 
-yh3 8T««t'rff3. dOnl/.y h3 8{±^'yrK 
teSW^WttfeO, 013 (b) lC*-r*D<. Tl^^ 

:K«t\ ^■/7-S4'S(t(SL«ffiS:fflV'>TSi|<7)3l/-y b 

13(c) fc^ i 0 - -y 7-2 9 Sr«ffi«aT— 7- 

4 6 tC7 7 -/ f 'J 7 ^r^SD WtitT-7-«ffilC?S 

0§X.-l>. zmzX-yX. ^f--y7"2 9W^36^'Ret 

13 ( d) (C^iatC. T'fX'<y■t4 0S:fflV^T'J 
- H 7 V-A 3 4 OT-f 7 y K 3 1 b 4 

l&M^Btl). ^■'O^. 01 3 (e) tS-ti^t-t-v 
^7 T -y r-- ^^^<M*k PI«^: tf V T >y r . 

■r^b*>, ^fflftaT-7-@Ltcf-'yr«ffl(cE:^S:Ja 
^^ittCioT. ^■yrKffi&ffEL, ^>yr2 9Sr 

^ffl«RiiT-7-*^4>|i]irt^. ^tt. ±ia3^-yh3 

9 X'U.n tr V ^ 7 7'2 9 t:±ie U - H 7 V- A 3 4 

c?)T^ 5 y F 3 1 ±.izm^ ^xVA myr -f y 
I.. 

[0 0 7 5] ±ie-7'!7Vb:^^«, #f--yr2 9Sr77 

-y h V y^A Kr^m^'mrf-rA ^\zW)¥iWz^ 
mx%h. 

[00761014 (a)~(e) (ifixftL, d^O^ 

7l'-i>.l:-7'^yb-t?.XSSr)i}5JS^LTV^i,. S-Ts 
^l<7)jliiSfiOJg»fcll«t:s 0l^v^La3t*L/::I 
gt1^->T'>x-^N2 1 Srffl^Of-77'2 9(c^i-S'J-t 

<J:t=. ^|ij$ix/di^'^^77°2 9*^««ia^$it 
TV^I, 7 7 -y h y >7'2 5 $rSffflgS«^^ -/^f—f 
;U2 7 3!)-^>K0i'l-L. 014 (a) (cS^-TidC^-yr 
2 9tfOe7;?77r2rfT-3. i^Olig, ■^•y7-2 9S:T:^ 
>()»<i> h- 7 ^ r 7 7*-- Y)VX'm.t ±ffT ^E«aT-7* 
2 6*>^>iiML, ab-7b3 8-C®«-tl), ^1^31^7 
h3 8{±f-7 7m«^^l-tTfc-0. 014 (b)fc 

^•rJ:3fcis«^3!in^i*i^*^^-t(*]^'-i8o° Hfi-r 

^<nmX\ ^77•S4'S{tiSL^ilf5:fflv^T3'1^7) 
3W7h3 9fc»*>§;tl.. <Xt. 014 (c) (CiS-t 



f-7rM'^4 8tC{if-7r2 9cr)±OT (^^•:?->'^ 
€ffi) A«±r6]g:{CJRS$tll.o yet, 014 (d) (C^ 
■r i a tt' -f X^y^A 0 2rfflV^T 'J - K 7 V-A 3 4 
cor 7 y H 3 1 IC^HIf^-^ b 4 1 ^ . ^ 

C7)f^, 014 (e) tI^5^-rJ:o(C3U-7h39T'^7r 
M/^4 8d>'^>#f-7r2 9?:®«L, ±ianV7h3 
9X'm VM,^ 7 7'2 9 S: y - K 7 A 3 4 
AyyY3 l±{c^ftSiir-C^'f *>T^y/-rS. 

[0077] iiBvn/ y y-H'&xM. ±ia^ 6 c^Mt^ 
w>m^tnmz. ^f-/r29i^^vrv\^A Asi.zm^ 
uz^xwt\Jzm.\zhhmm.. ys\<r>^m^m 
Ti%m^z^^^zm^x%. %^<nm^w.'^miimz 

m.^zn&xth. 

[0078] 01 5 ( a ) ~ ( d ) {i-eil-f it. 

m<ms(^mfmm\zm^mm.o:>mmmzr> 

\^xmm-hfz>i^(r)h(r)X\ ^i-iiJ$ii7tf-7 7-?r U-K 
y\y-Mz-^^yV-thlLm:\W<!F.^LX\^h. ^-f. 

m<rmm(mmhnmz. Hi^rv^tHsts^uci 

S^^l^-?T'>i-^^2 1 1:1i^<7)f-7r2 9tc^i-iij-r 

I, mz. m^tirzm^<Di--yr29ifimm^^ti 

T v^l> 7 7 7 b y y 2 5 SrJ9ffi"J^S«0f-^ -y ^ r-:/ 
;l/2 7*^f>K0{'l-L. 015 (a) l,z^-tiiol,zi-yr 
2 9(0h-7^T77'Sr^Td. h'7 777rti. ^77*2 
9 SrT^'*^ (0^7^77 7 F ll-xm^±.lifxm^&: 
mrf-r2 6 *>^>iij]l t . 3 7 F 3 8TiS« tT^t 
3o i<7)1^FJT-\ 01 5 (b) t^-rJ:3t^7r2 9 
^JPi;^T-i^4 9±«aLT«K1-&. JXC. 01 
5(c) (Z^-Tiat, T'fX'<.>-9-4 02rfflV^-CU- 
F7U-A34C07'f 7yF3 lt««tt'<-^F4 1 
Sr^ffi-f?'^ iJ-F7U'-A3 4c7)-^77*JIS5 

®2:T:S-tl6](t. T:^*>-i>T>f>?.'<>'-9-4 0t-#«tt'<. 
-XF4 1 ^i;-F7U—A3 4iOTfflfflH'Mffi'fS. 

LT , 0 1 5 ( d ) (CS^-t i 0 C±iESPi:^r->''4 
9 ±tc*ffi ^ ilT V ^4 ^ 7 r 2 9 Sr±iB U - F 7 1/- A 

[007 9] >I(7)i3=t-7'>>'F:^£T1i. f-7T2 9 
n^^EM.th'S!mt^^j:^^(r>X\ n 7 F 3 8 

7 7m««{i^S'c-a^'3. mmmtxth, t 

tz. br7^'77rU7tf-7r$:«"|c7)«BffiSf— 7-ti5fi 
O^i-^O. f-7rFV^tc:#t§i.!t'?-f*!^^St* 

[0080] 01 6(a). ( b ) Ji-en^ix, 

Hflom 9 <r)m<s.<mm.\,zm^mwmm<mmm^zo 
\^xmmhtz»)(ryio(nx\ mWz^ -v ri V - F 
7U~Mz'7'^yh-tiJ.mmd:^lx\<^h, t-f. 
mi(^m&(rm!B^bnmi>z. si^v^tastcs^uci 

gtffi-5T'^x-''\2 l$-fli^c7)^7r2 9lC:Ji-Silt 

JXt, :»SiJ$ilfcffl'?c7)^7r2 9*^"S*H^$it 
•CV^S777Fy>'/25 ^gffiiJISa<Of-ir 7 if T--/ 
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)V21t-t:>M'09\-L. 016 (a) {C^-fJ: dtC=S-^-x 
7*2 9 eoKffitc^lltt'^-X h 4 1 ^WM-fh . ^ t 
T. 016 (b) K:^J:pfc:±iE7 7-y bU>';/2 5 
±t'J-h'7l/-A34Sri2St, f--yr2 9SrT^r*» 
^> f 7 7 7 r:::- bVUTI^ # ±(f T ^ffiffillT-r 2 
6*»f.|iJliL. y-H7U-A34«0r'fvyH3 It 

^^fflf-V7:5'T- 7/1-2 3tC|il«L.7t*^ ge*<7):trai: 
iai«tc 7 9 7 h 'J yym^^<^i^- y KiftS 0 #ftf>:^^ 

[ 0 0 8 2 ] , S 3 LJtWWmWflgXStfc 
v^r, Uy:7"7l-'-A2rfflU|)^2:Wch->TSiBBL 
fc**, U y ^7 -i. $:ffiffl-li-f (=«1^g|5ff 
ffML/i'>x-^x^«}*LTi3ffaiX?9f^-ri>c: h 

[0083] HtC. '>x-A2 l<7)>'N-:J'-yjgfigH2 
1' («iSffia-r^r26 ) tfiSO^ 

(tSiottJt*^', '>x-A2 lcO-'N-:J'-yjefiKffl2 
1' ttt«ttc?)j/-hi<7)rai'SSI<7)7^/PA$r^ft$ 
•ti:T^>^v^. ^co7d';PA5rl>4$li-i.Wi, fi^Jx. 

iiS?gf*&X7-i/-Tii^:^#<tTM^ffMLf^f*. 

[ 0 0 8 4 ] , ^ 77-S:«M«ST-r*-^>.MM-t 
l)7te»^tct 7 ^7 7 7r:::- YlViy^\.^tziiK f7 ^' 77 
7-:i- bVWiOfti? 0 tcf - 77•SSS:>'^'^ i-At:-«R« 

[0085] 



(01 ] z<rmm%\(rmt<mwz^h^^m. 
[ n 2 ] <rmm% 1 <rmi(mmi<^h^^^m. 

<nWM-nm<z-o\^xmys:tht:}h<r)%,<nx\ '>x-as 

[ H 4 ] ^ mmn% 1 t« § ^^fis^a 

<nmmi'&.'^z-o\\xWMhf^^<r>\,(ryx. ^i-SfL/t^ 

7rsrfcr7 ^'777^sis$-*-rii. 

[ 0 6 ] c: m.mm i (^i^cojgjstciss ^^#sia 

m7'i^^b:ico^mniTmx'^x--'^i:m^(oi-'y 

[08] z<DmMcom2<r)mm(Dmmi.zm^i¥^mi\^mw. 
<7)mm:^mz'z>\>^xmmtifci^(r>i>cox\ ^ofisflsr 
Loc^N-7 ^-'Mzmmi^^io^^i^mmmm. 

[09] tse^cT):^ t i wl&BB^^rffit: J: 4 

int:}mix^-tm. 

[010] z<7mm(^m<r>mm<mmiz^i>^^ 

tzi- 7 7*5: 1/ - H 7 U-Atc y h-t ^XS^rMi^S 
[011] ^:i7)%Bfl(^||4<^tec7)»»tc^l.*aK*^ 

m<^WM-f7Wii>z'D\^xmm-tifzi!beDh<^x\ ^p\-^ix 

Jtf - 7 7-^ 'J - h' 7 y h-ri.lS2:)ilM<^ 

-f0. 

[012] zcr)^m(r>m5<7)mmcmmmi>^^^ 
S(ommiimiz-:>\, ^x mm-t htiMhcox-. $ ti 
f>^ .y ij - K 7 1/- Ate v-^ y h -f sissTjiiiiX* 
-tm. 

•t0. 

[0141 zcomcom7(7)mummmh^mi¥m 

- .y ri: V - Y 7 y b-r ^XgSrliijiJS 

1-0. 

[015] ^c7)%BHcO|l8cO||)5fiiOjeStC^l.^tt:^ 

S(r>mM-Jimz':>\,^xmnthtzi!h>(7)ij(7)x\ m^i^ti 

Jtf - 7 rsr y - H 7 V-A t y h-ri>XSSr)i<J:^ 
1-0. 
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mil] m^coimiii^m.commmiz^^^xmm-r 
[0183 mM<r)'^mmM<Dm^i5mz':>\^xmm 

[02 0] ^m(o^mi¥mm(Dm^ijmiz'y^^xmm-t 

htzib<rth(r)X\ x.-/\iW^i^~V^zm^-fhlL 

[02 1] im<r)^mwmm.(n^i5mz-^\^xmm 
[02 2] m:(7)^mii^mM.mm-^miz-:>\^xmmt 



[02 3] im<7^^mwmw.'nm&-n'^i<z-y\^x'm!t 
2 1' ■■■■'■<9-ym!m. 22 -m, 

2 3 -y-i 'yyVm^^ -y 2 i^V 

x-r (iftipttov'- h ) . 2 7 -KBeffiOfflf-v »/ 

r-7>. 28-SfflWffMffi5, 2 9-f--yr. 3 0 

^y^-y^^U^-'J {*>m^) , 34-'J-K7l/- 
A. 3 5-*>T-f y/V-f-^r. 3 6-tg»f— 3 
7-y-F, 38, 3 9-rJlx-y 4 0-t^X'<.V 
-9-. 4 l-^mtt'<-;^h. 44-3l/'-y 4 5-;K 
-7:^-f-V7^'T— T'/l', 4 6-"*fflftar-r. 4 7 
■■■yy-yhUy^\ 4 8-f-yThW-f. 4 9-JnlX 
■r— i^'. 
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